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sequently a limit beyond which it is not desirable to increase the rate of heating in electric furnaces.
The Keller furnace, Fig. 79, consists of two smelting shafts, with a common reservoir for the molten products. Taking the dimensions from Figs, ii and 12 of Dr. Haanel's European report, the smelting zone, AB, of each shaft, omitting the connecting passage, CC1, which acts as a reservoir for the fused iron and slag, will occupy about 19 cu. ft. The power used, in the first run of furnaces, Nos. ii and 12, was 613 kw.,1 or 306 kw. for each of the two shafts. This is equal to 16 kw. for each cubic foot of the fusion zone. If the whole volume of the shaft were considered, the power would correspond to 5 kw. per cubic foot, or to 6 kw. per cubic foot of the shaft up to the level, FG, at which the gases escape from the furnace.
These figures are less than were obtained from the Heroult furnace; the difference being mainly due to the larger size of the Keller furnace, in which the smelting zone was three times as large as in the Heroult furnace. The larger size of the Keller furnace occasioned a smaller loss by radiation and conduction per cubic foot, and a correspondingly smaller rate of heat production was required. In this connection it should be mentioned, that the rate of smelting, per cubic foot of smelting zone, in the Keller furnace, was less than one-third of the rate of smelting in the Heroult furnace, while the consumption of electrical energy per ton of pig-iron was twice as great in the Keller furnace as in the Heroult furnace. This seems to indicate that the supply of power in the Keller furnace was not quite sufficient; but as this furnace was working badly as a result of a shut-down, it is unsafe to draw deductions from its rate of smelting.
Better results were obtained in the second run, with the Keller furnaces Nos. i and 2.2 These were stated to be identical with Nos. ii and 12, with the exception of the connecting channel, which was absent in Nos. i and 2. Assuming the smelting zone to be of the same size, the rate of heat production would be only 6 kw. per cubic foot of this part of the furnace. The energy consumption per ton of pig-iron, in these furnaces, was a little less than in the Heroult furnace.
In the Kjellin steel furnace, Fig. 102, no electrodes are employed: the steel is contained in a ring-shaped trough, and is melted by an electric current which is induced in the steel just as in the secondary windings of a transformer.
1 Dr. Haanel's European Report, 1904, p. 40.
2 Dr. Haanel's European Report, 1904, p. 44.
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